Reproducibility and biological variability of HDL's vascular functional assays.
Recent failures of clinical trials promoting HDL-elevating therapies have prompted research groups to focus on its functional activity in disease. Endothelial effects of HDL can be measured with in vitro cell assays. The reproducibility and biological relevance of these assays have not been explored both in healthy individuals and those at increased cardiovascular (CV) risk. HDL dependent nitric oxide (NO) bioavailability, superoxide (SO) production and serum paraoxonase-1 (PON-1) activity were measured in 35 healthy adults (34.37 24-49) and 8 patients (43.56 37-49) suffering from a chronic inflammatory condition (periodontitis-PD). Assay reproducibility was assessed by independent technicians on consecutive days to determine inter and intra analyser variability for each assay. The 35 healthy individuals were further divided into young (n = 16) and middle aged (n = 19) groups and compared with regards to HDL functions. Within-subject biological variation of HDL function was determined in a sub-group of 25 healthy volunteers at intervals of one day and 1 month, and in 8 patients at intervals of one day and 1 week. Power curves were also generated to estimate the number of patients that would be required for HDL functional assays in a cross-over and parallel study design. NO bioavailability was the most reproducible assay in healthy adults (coefficient of variation = 1.72%, 1.92 - intra and inter respectively) and PD patients (CV = 4.4% and 5.5%). All measures demonstrated no statistical difference between young and healthy middle aged population. No single assay demonstrated significant variations over time, indicating that within patient variations are negligible. Our power curves for NO bioavailability and PON-1 activity suggest that low number of patients will be required to detect significant differences in HDL function in a cross over and parallel study design. This study suggests that in vitro HDL functional assays are reliable and can be used to assess HDL functionality in healthy and diseased populations. NO bioavailability was the most reproducible assay, but PON-1 activity remains the most practical for application in clinical trials due to its capacity for scale.